addition, anticardiolipin antibodies changed the celi cycle of phytohaemagglutinin stimulated lymphocytes such that the S and G2+M phases were significantly diminished (GO/G1= 64f62%, S=20.590/o, G2+M=14-78% in the presence of normal human IgG v GO/G1= 86.07%, S=10.32%, G2+M=3-590/o in the presence of anticardiolipin antibodies). The suppression of lymphocyte proliferation by anticardiolipin antibodies was shown not to be caused by an alteration of T cell subpopulations. However, the interleukin 2 receptors on the celi surface and the soluble interleukin 2 receptors in the supernatant of phytohaemagglutinin stimulated mononuclear celis were decreased in the presence of anticardiolipin antibodies. On the other hand, the phagocytic activity of neutrophils was 400/o inhibited at a higher concentration of anticardiolipin antibodies (300 [tg/ml) through suppression of C3b/C4b and Fc receptors on polymorphonuclear leucocytes. These results suggest that anticardiolipin antibodies exert inhibitory effects on both lymphocytes and phagocytes in addition to the coagulation cascade. These newly found activities of anticardiolipin antibodies were mediated by the non-specific membranotropic property of the antibodies.
Anticardiolipin antibodies have been reported to be associated with a broad spectrum of disease, such as deep vein thrombosis, coronary artery occlusion, pulmonary hypertension, neurological disorders, and habitual abortion in patients with systemic lupus erythematosus (SLE).'" As these antibodies can bind to negatively charged phospholipids in the coagulation cascade and plasma membrane they may cause paradoxical hypercoagulability,7 thrombocytopenia,8 and haemolytic anaemia.9 Khamashta et The mixture of 0-4 ml mononuclear cells (2-25 x 106/ml), 0 5 ml anticardiolipin antibodies (400 ,ug/ml) or human IgG (400 ,ug/ml), and 0-1 ml mitogen (phytohaemagglutinin 20 ,ug/ml or pokeweed mitogen 100 jig/ml) in a sterile plastic tube was incubated at 37°C in 5% CO2 -95% air for three days. The nuclear DNA was stained with 50 lig/ml of propidium iodide in 0%-1 sodium citrate and 0-2% Triton X-100. The cell cycle was analysed by EPICS C flow cytometry (Coulter Electronics, Hialeah, Miami, FL, USA). In addition, the culture supernatants were collected after three days for measurement of soluble interleukin 2 receptors.
The concentration of soluble interleukin 2 receptor in various supernatants was measured by a commercial test kit (AMAC, Westbrook, ME, USA). The sensitivity of the assay was 0-2 fmol. The coefficients of variation of intra and interassays were 5 5% and 113% respectively.
MEASUREMENT OF POLYMORPHONUCLEAR LEUCOCYTE PHAGOCYTOSIS
Fluoresbrit carboxylate microspheres (0-75 [tm;
Polysciences, Warrington, PA, USA) were first opsonised with fresh normal human serum at 37°C for 45 minutes. Polymorphonuclear leucocytes (50 1d; 1-2x 107/ml) were incubated with 150 1d of anticardiolipin antibodies (0-4 mg/ml) or human IgG (0-4 mg/ml) at 37°C for one hour. Opsonised fluorescent beads (10 1d; 2x I09 particles/ml) were then added to the mixture and incubated for another hour. The beads which had not undergone phagocytosis were removed after three washes at 300 g for 10 minutes. The percentage and fluorescence intensity of the polymorphonuclear leucocytes which had taken part in phagocytosis of the beads were determined by EPICS C flow cytometry. 15 DETERMINATION Figure 4 shows a typical case.
CHANGES OF LYMPHOCYTE SURFACE MARKERS BY ANTICARDIOLIPIN ANTIBODIES
To determine whether decreased mitogen stimulated [3H]thymidine incorporation in mononuclear cells in the presence of anticardio- 
